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Poll 

Overview for Today 

Provide information about the NGSS  

• standards development process 

• reading and navigating the NGSS 

• next steps for Arizona 

 

 

 

 



The Framework outlines a vision of science 

learning that leads to a new vision of teaching. 

Download the Framework for K-12 Science Education 

http://www.nap.edu/catalog.php?record_id=13165 

http://www.nap.edu/catalog.php?record_id=13165


Structure of the Framework 

The Framework for K-12 Science 

Education contains three dimensions: 

• Scientific and Engineering Practices 

• Disciplinary Core Ideas 

• Crosscutting Concepts 
 



Scientific and Engineering Practices 

1. Asking questions and defining problems 

2. Developing and using models 

3. Planning and carrying out investigations 

4. Analyzing and interpreting data 

5. Using mathematics and computational thinking 

6. Developing explanations and designing solutions 

7. Engaging in argument from evidence 

8. Obtaining, evaluating, and communicating 
information 

 

Connect to ACCS Mathematics  

Connect to ACCS ELA 



Crosscutting Concepts 

• Patterns, similarity, and diversity  

• Cause and effect  

• Scale, proportion and quantity 

• Systems and system model  

• Energy and matter 

• Structure and function 

• Stability and change 

 

Provides conceptual framework to connect 

understandings into a coherent and scientifically-

based view of the world 

 

 



Disciplinary Core Ideas (DCIs) 

Focus on the most important aspects of science 

across four domains:  

 physical sciences  

 life sciences  

 Earth and space sciences  

 engineering, technology and applications of science  

 



Three Dimensions Intertwined 

• Written as performance 

expectations (PEs) 

 

• Require contextual 

application of the three 

dimensions 



Shifts in the NGSS 

1. Reflect the interconnected nature of science and engineering as 

it is practiced and experienced in the real world. 

2. Provide student performance expectations, not curriculum 

3. Build science concepts coherently from K-12 

4. Focus on deeper understanding and application of content 

5. Integrate science and engineering K-12 

6. Prepare all students for college, career, and citizenship 

7.  Align with the Common Core State Standards (English 

Language Arts and Mathematics). 

 
                   See Appendix A for more details 

http://www.nextgenscience.org/sites/ngss/files/Appendix A - 4.11.13 Conceptual Shifts in the Next Generation Science Standards.pdf


Next Generation Science 

Standards Final Release  



www.nextgenscience.org 
 

http://www.nextgenscience.org/




DCI Arrangement Coding 



Topic Arrangement Coding 



Topic Arrangement Coding 



Design of the Next Generation 

Science Standards 



Key Design Considerations 

• Topics are not intended to be units.  

• Performance expectations are not sequential. 

• Performance expectations indicate what all 

students need to know and be able to do at the 

end of instruction.  

• Performance expectations do not indicate all 

the instructional steps (or materials) to get to 

that end. 

 

 





Key Design Considerations 

• PEs are not instructional tasks. The NGSS is designed to 
be a set of student performances after instruction.  

• PEs were intentionally written at a conceptual level, 
leaving instructional procedures to states, districts, and 
teachers. 

⁻ Assessment Boundary Statements provide further 
guidance or specify the scope of the expectation at a 
particular grade level for state-wide assessment.  

⁻ Clarification Statements supply examples or additional 
clarification to the performance expectations. 

• The intersection of the 3 dimensions is NOT intended to 
limit instruction or classroom assessment. 
 





Key Design Considerations 

Science and Engineering Practice Statements  

• Derived from the eight practices in the Framework 

• Explain the science and engineering practices important to 

emphasize in each grade band 

• An individual PE only includes a single practice, but teachers 

are encouraged to embed several practices in their 

instruction. 

– The intent of the PE is to demonstrate the specific 

practice for which all students will be held accountable in 

state-wide assessments, not to limit instruction. 

– The intersection of the 3 dimensions is NOT intended to limit 

instruction or classroom assessment. 
 

 





Appendix F: 

Science and 

Engineering 

Practices / Matrix 

http://nextgenscience.org/sites/ngss/files/Appendix F  Science and Engineering Practices in the NGSS _0.pdf


Key Design Considerations 

Disciplinary Core Ideas (DCIs) 

• Included verbatim from the Framework 

• The core idea is the conceptual culmination of 

the learning progression for that grade/grade 

band; it does not include all content and skills 

the student must learn to get to that end point. 

• The intersection of the 3 dimensions is NOT 

intended to limit instruction or classroom 

assessment. 
 





Appendix E: DCI Progressions 

http://nextgenscience.org/sites/ngss/files/Appendix E - DCI Progressions within NGSS_1.pdf


Key Design Considerations 

Crosscutting Concept Statements  

• Derived from the Framework  

• Explain the crosscutting concepts important to emphasize in each 

grade band. 

• An individual PE only includes a single crosscutting concept, but 

teachers are encouraged to make other connections. 

– The intent of the PE is to demonstrate the specific CCC for which 

students will be held accountable in state-wide assessments, not 

to limit instruction. 

– Aspects of the Nature of Science are included but are not 

additional content. They are meant to show how the NOS applies 

to specific PEs.  

– The intersection of the 3 dimensions is NOT intended to limit 

instruction or classroom (formative and summative) assessment. 

 





Appendix G: Crosscutting Concepts / Matrix 

http://nextgenscience.org/sites/ngss/files/Appendix G - Crosscutting Concepts FINAL edited_0.pdf


Appendices and 

Supplementary Documents 



Appendix Documents 

 Appendices have been added to support the NGSS in response to feedback 

 Appendix A – Conceptual Shifts 

 Appendix B – Responses to May Public Feedback 

 Appendix C – College and Career Readiness (Coming Soon) 

 Appendix D – All Standards, All Students  

 Appendix E – Disciplinary Core Idea Progressions 

 Appendix F – Science and Engineering Practices 

 Appendix G – Crosscutting Concepts 

 Appendix H – Nature of Science 

 Appendix I – Engineering Design in the NGSS 

 Appendix J – Science, Technology, Society, and the Environment 

 Appendix K – Model Course Mapping in Middle and High School 
(Coming Soon) 

 Appendix L – Connections to CCSS-Mathematics  

 Appendix M – Connections to CCSS-ELA Literacy  

 

 



Appendix D – All Standards, All Students  

 

Case studies represent science disciplines across grade levels 
(coming soon):  
 

• economically disadvantaged students – 9th grade chemistry  

• students from major racial and ethnic groups – 8th grade life 
science  

• students with disabilities –  6th grade space science  

• students with limited English proficiency – 2nd grade earth 
science  

• gender – 3rd grade engineering  

• students in alternative education programs – 10th and 11th  

grade chemistry  

• gifted and talented students – 4th grade life science  

http://www.nextgenscience.org/sites/ngss/files/Appendix D Diversity and Equity - 4.9.13.pdf


Appendix H: Nature of Science 

http://nextgenscience.org/sites/ngss/files/Appendix H - The Nature of Science in the Next Generation Science Standards 4.9.13.pdf




Appendix I: Engineering Design in the NGSS 

http://nextgenscience.org/sites/ngss/files/Appendix I - Engineering Design in NGSS - FINAL_V2_1.pdf


 

 



Appendix J: Science, Technology, Society, and the Environment 

http://nextgenscience.org/sites/ngss/files/APPENDIX J Science Technology Society and the Environment_0.pdf


Appendix K: Model Course Mapping in Middle and High School (coming soon) 



Appendix L: Connections to Common Core Mathematics (coming soon) 



What questions do you 

have about the NGSS 

documents? 



What’s Next for Arizona? 



NGSS Released April 9, 2013 

Now what? 
The State Board of Education must adopt the NGSS 

before they become Arizona’s Science Standards. 
 

1. Review complete standards and appendix documents. 

2. Determine PD needs and support materials needed for 

implementation.  

3. Determine adoption and implementation timeline.  

4. Determine assessment requirements and assessment 

timeline.  (Anticipate current AIMS science through Spring 

2016, possibly longer) 

5. Collect feedback and determine support for adoption. 
 



Issues to Address before Adoption 

• How will grade band standards be 
addressed in middle and high school? 

– All standards, all students! 

• Will decisions impact certification 
requirements? 

• Which grades will be assessed? 

– All standards, all students? 

• What will the assessment look like? 
 



Changes to make for 2013/14 

Adjust instruction of 2004 Arizona Science 
Standard to meet vision of Framework/NGSS 
1. Emphasize the interconnected nature of science and engineering as it 

is practiced and experienced in the real world. 

2. Provide student performance expectations, not curriculum 

3. Build science concepts coherently from K-12 

4. Focus on deeper understanding and application of content 

5. Integrate science and engineering K-12 

6. Prepare all students for college, career, and citizenship 

7.  Integrate Arizona’s Common Core Standards (English Language Arts 
and Mathematics). 

 
                   See Appendix A for more details 

http://www.nextgenscience.org/sites/ngss/files/Appendix A - 4.11.13 Conceptual Shifts in the Next Generation Science Standards.pdf


SC00-S5C3:  Energy and Magnetism     Investigate different forms of energy. 

 

PO 1.  Investigate how applied forces (push and pull) can make things move. 
  

 

 



SC01-S6C2:  Objects in the Sky       Identify objects in the sky. 

PO 1.  Identify evidence that the Sun is the natural source of heat and light on the Earth (e.g., warm surfaces, 

shadows, shade).  

 

PO 2.  Compare celestial objects (e.g., Sun, Moon, stars) and transient objects in the sky (e.g., clouds, birds, 

airplanes, contrails).  

  

PO 3.  Describe observable changes that occur in the sky, (e.g., clouds forming and moving, the position of the 

Moon). 

  



SC04-S3C1:  Changes in Environments  
Describe the interactions between human populations, natural hazards, and the environment. 
PO 1.  Describe how natural events and human activities have positive and negative impacts on environments (e.g., fire, floods, pollution, dams).  

   

 

SC04-S3C2:  Science and Technology in Society       Understand the impact of technology. 

PO 2.  Describe benefits (e.g., easy communications, rapid transportation) and risks (e.g., pollution, destruction of natural resources) related to the use of 

technology. 

  

PO 3.  Design and construct a technological solution to a common problem or need using common materials. 

  

 

 

SC04-S4C3:  Organisms and Environments 

Understand the relationships among various organisms and their environment. 

PO 1.  Describe ways various resources (e.g., air, water, plants, animals, soil) are utilized to meet the needs of a population. 

PO 2.  Differentiate renewable resources from nonrenewable resources. 

  

PO 3.  Analyze the effect that limited resources (e.g., natural gas, minerals) may have on an environment.  

  

PO 4.  Describe ways in which resources can be conserved (e.g., by reducing, reusing, recycling, finding substitutes). 

  



SC05-S5C1: Properties and Changes of Properties in Matter 
Understand physical and chemical properties of matter. 

PO 1.  Identify that matter is made of smaller units called: 

 molecules (e.g., H2O, CO2)  

 atoms (e.g., H, N, Na) 

  

PO 2.  Distinguish between mixtures and compounds. 

  

PO 3.  Describe changes of matter: 

 physical – cutting wood, ripping paper, freezing water 

 chemical – burning of wood, rusting of iron, milk turning sour 

  

Students are able to describe that matter is made of particles too small to be seen 

through the development of a model. Students develop an understanding of the 

idea that regardless of the type of change that matter undergoes, the total weight of 

matter is conserved. Students determine whether the mixing of two or more 

substances results in new substances.  



SC07-S6C3: Earth in the Solar System   Understand the relationships of the Earth and other objects in the solar system. 

 

PO 1.  Explain the phases of the Moon in terms of the relative positions of the Earth, Sun, and Moon. 

  

PO 2.  Construct a model for the relative positions of the Earth, Sun, and Moon as they relate to corresponding eclipses. 

  

PO 3.  Explain the interrelationship between the Earth’s tides and the Moon. 

  

PO 4.  Explain the seasons in the Northern and Southern Hemispheres in terms of the tilt of the Earth’s axis relative to the 

Earth’s revolution around the Sun. 

  

PO 5.  Identify the following major constellations visible (seasonally) from the Northern Hemisphere: 

            *Orion   *Ursa Major (Great Bear)  *Cygnus     *Scorpius     *Cassiopeia 

  

PO 6.  Explain the relationship among common objects in the solar system, galaxy, and the universe. 

  



SC08-S4C2: Reproduction and Heredity     Understand the basic principles of heredity. 

PO 1.  Explain the purposes of cell division: 

 growth and repair 

 reproduction 

  

PO 2.  Explain the basic principles of heredity using the human examples of: 

 eye color 

 widow’s peak 

 blood type 

  

PO 3.  Distinguish between the nature of dominant and recessive traits in humans. 

  



SCHS-S4C2: Molecular Basis of Heredity 
Understand the molecular basis of heredity and resulting genetic diversity. 

PO 1.  Analyze the relationships among nucleic acids (DNA, RNA), genes, and chromosomes. 

  

PO 2.   Describe the molecular basis of heredity, in viruses and living things, including DNA replication and 

protein synthesis. 

  

PO 3.  Explain how genotypic variation occurs and results in phenotypic diversity. 

  

PO 4.  Describe how meiosis and fertilization maintain genetic variation. 

  



What questions do you 

have about the next 

steps for Arizona? 



Thank You! 
K-12 Academic Standards Section 

High Academic Standards for Students 

Division 

Arizona Department of Education 

602-364-2333 

Lacey Wieser 

Director of K-12 Science Education 

602-364-2332 

Lacey.wieser@azed.gov 


